RISK OF MECONIUM-STAINED AMNIOTIC FLUID (MSAF) IN DIFFERENT ETHNIC GROUPS
MSAF is a common problem, occurring in 7% to 22% of all deliveries. [1] [2] [3] [4] The release of meconium into amniotic fluid is associated with fetal distress 1, 5 and is found with greater frequency in post-term deliveries. 6 -8 It has also been shown that MSAF can occur without any signs of fetal distress. 2, 6, 10 Among newborns with normal birth weight and gestational age (GA), a higher incidence of MSAF has been reported in black infants independent of other variables. 10, 11 The occurrence of an ethnic difference in MSAF has clinical significance for the provision of health care services to a mixed ethnic population. The United Arab Emirates is one of the Gulf countries and has a population of 2.6 million people of multi-ethnic origin. In 1997, there were 46,000 deliveries (live births). This study examines the variation in MSAF among these ethnic varieties, considering birth weight, GA, and maternal gravidity, to explore the role of these potentially confounding risk factors.
METHODS
Our study population consisted of all neonates born at Mafraq Hospital, Abu Dhabi City, United Arab Emirates, during a 3-year period from May 1, 1994 to April 30, 1997. During the study period, 6901 live infants were born from 31 different nationalities and seven main ethnic (race) groups at this hospital; all were included. Data from maternal and newborn hospital records were prospectively collected by one of the authors and entered into the computer; suspected errors were verified and corrected. Occasionally, if certain data were not available from the hospital records, those specific data were not included. The data consisted of maternal nationality, gestation (calculated in completed weeks from the date of last menstrual period), parity, and gravidity. The birth date, birth weight, and gender of the infant were also recorded. If the parents were of different nationalities, the baby was classified under the father's nationality. The meconium was graded by the obstetrician as thick if it was dark green in color, if it was viscous like pea soup, and/or if it was particulate; the meconium was graded as thin when it was yellow or green, homogenous, and watery. The actual time of meconium passage was not available.
International Perspective
Meconium aspiration syndrome (MAS) was defined as respiratory distress in the first 6 hours after birth with abnormal chest x-ray and oxygen requirement in an infant delivered through MSAF.
The 31 nationalities were divided into seven main ethnic groups: Peninsular Arab (United Arab Emirates, Yemen, Oman, Saudi Arabia, Bahrain, Kuwait, and Qatar); East African black (Somalia, Sudan, Ethiopia, Tanzania, Kenya, and Djibuti); Mediterranean Arabs, mainly white ( Jordan, Syria, Lebanon, and Palestine); North African Arab, mixed, mainly black (Egypt, Morocco, Tunisia, and Mauritania); Indian subcontinent (India, Sri Lanka, and Bangladesh); Middle East Asian, mainly white (Iran, Afghanistan, and Pakistan); and other mixed races, each of which had few deliveries (Philippines, Indonesia, China, Poland, Yugoslavia, and Canada).
Data Analysis
We used Stata software (StataCorp, College Station, TX) for all analyses. To compare subgroups of the study population, we prepared contingency tables and used the -squared and Fisher's exact tests to assess for statistical significance ( p Ͻ 0.05) in the differences seen in these tables. We also used multivariate logistic regression analysis to examine the association between the presence of MSAF and GA, gravidity, ethnicity, and birth weight. The results of this analysis are presented as adjusted odds ratios, their 95% confidence intervals, and their associated p values.
RESULTS
Of the total 6901 live birth infants, MSAF was found in 1305 (18.94%), of which 388 (5.64%) had thick MSAF. MAS occurred only in 18 infants (4.63%) with thick MSAF. The incidence of both thin and thick MSAF increased significantly as GA, gravidity, and weight increased (Tables 1-3) . A total of 17 of 18 cases of MAS occurred in infants born at or after 40 weeks' gestation, and MAS became significant in postterm infants (Table 4) .
The incidence of both thin and thick MSAF but not MAS varied significantly in different ethnic groups, being highest in the black African group (29.55%), followed by North Africans, mixed race (21.59%), and Peninsular Arabs, who are not purely black but have dark complexions (18.27%) ( Table 5) . Multivariate logistic regression analysis using the same variable revealed that MSAF was significantly increased at a GA of Ͼ42 weeks, with gravidity of Ͼ7, with a birth weight of Ն4000 gm, and in the black African ethnic group (Table 4) .
When other clinical variables such as GA, gravidity, and weight were controlled, the black African group had significantly higher MSAF at all weeks of GA when compared with other ethnic groups (Figure 1) . 
DISCUSSION
This study indicates that the incidence of MSAF increased with advancing GA, gravidity, and increased birth weight. This in part is in agreement with other researchers, 6, 8, 12 who suggest that these clinical signs are positively associated with advancing maturity of the fetus. The progressively increased MSAF seen with higher gravidity may indicate that a bigger volume and more relaxed uterine cavity can be associated with advancing GA, but that a further increase in parity or gravidity to Ͼ13 did not. The reason for this is not clear. This could be a statistical fluke rather than a biologic phenomenon.
In two previous studies, advancing GA was associated with a higher incidence of MSAF but not MAS, and the presence of even thick MSAF per se did not cause MAS unless it was associated with fetal anoxia. 6, 11 Some investigators, using physical and neurologic assessments, reported that Afro-American infants are more mature than white infants of the same GA. 13, 14 In our study, the highest incidence of MSAF was found in black East Africans at all weeks of gestation compared with other ethnic groups, even after other independent variables such as GA, gravidity, and weight were controlled. (Figure 1 ). It is interesting that the North African groups, who are mainly black, and the Peninsular Arabs, who are not purely black but have dark complexions, had respectively higher incidences of MSAF. This higher incidence of MSAF could be explained by earlier maturation of the gastrointestinal system in black ethnic groups. This epidemiologic study supports the association of MSAF and mature gastrointestinal function in black ethnic groups; no cause-effect is proven.
There were limitations in this study that may affect our interpretation. No information was available on maternal prenatal care, socioeconomic status, diet, height, weight, and drugs that may influence in utero passage of meconium. Our study does not analyze the difference in these confounding variables by ethnicity. In this we did not attempt to compare maturational score (Dubowitz) between ethnic groups.
Although the real determinants of these ethnic differences in MSAF have not yet been elucidated, other questions of clinical significance are also unanswered at present: (1) Is the presence of MSAF a sign of fetal gastrointestinal maturity that does not necessarily indicate a need for intervention? (2) Is the presence of thin or thick MSAF per se a true risk factor for MAS? These two ques- tions were recently addressed in a study by Wiswell et al. 1 In a controlled study, they found that vigorous infants stained with meconium do not need any intervention (i.e., routine suction). (3) Is the degree of fetal gastrointestinal maturation at a specific GA the same in all ethnic groups? Black ethnicity may have more advanced fetal maturity secondary to genetic socioeconomic status, diet, or other factors. 
